MscCG from Corynebacterium glutamicum: functional significance of the C-terminal domain.
Corynebacterium glutamicum is used in microbial biotechnology for the production of amino acids, e.g., glutamate and lysine. Excretion of glutamate into the surrounding medium under production conditions is mediated by MscCG, an MscS-type mechanosensitive channel. In difference to most other MscS-type channel proteins, MscCG carries, in addition to the N-terminal pore domain, a long C-terminal domain that amounts to about half of the size of the protein and harbors an additional transmembrane segment. Here we study the impact of the C-terminal domain on both functions of MscCG as mechanosensitive channel and as glutamate exporter. Sequential truncations of the C-terminal domain were applied, as well as deletion of particular subdomains, replacement of these segments by other amino acid sequences, and sequence randomization. Several parameters of cell physiology and bioenergetics of the obtained mutants related to both glutamate excretion and response to osmotic stress were quantified. All three subdomains of the C-terminal domain, i.e., the periplasmic loop, the fourth transmembrane segment, and the cytoplasmic loop, proved to be of core significance for MscCG function, in particular for glutamate excretion.